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ABSTRACT
TIG arc welding process is widely used in industry for its high welding quality, but conventional TIG welding arc has 
defects of heat decentralization and low efficiency, which is seldom adopted in thick plate welding, so a new meth-
od of the high frequency magnetized TIG arc welding is put forward. The experimental results show that welding 
arcs under an external high-frequency magnetic field have unique characters and different behaviors compared 
with the conventional TIG arcs, such as the distribution of arc pressure (including arc current density, etc.) forms 
an annular bimodal peak with the low frequency magnetic field. When adding a high frequency of the external 
magnetic field, the annular bimodal distribution begins to disappear unusually. Meanwhile, the arc pressure, ener-
gy density, and penetration of weld bead increase evidently. High frequency magnetized TIG shows the effect of 
magnetic confinement and potential applications in industry due to the high efficiency.
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